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Abstract. Exploiting digital technologies for innovative service offerings as part
of the digital transformation has been under discussion for several years. As
recent research has shown, practitioners struggle with the systematic design of
digital services. Along with the progress in the understanding of digital service
systems, academia has proposed various processes and methods which are contributing to a methodology for Service Systems Engineering. However, such
methods are rarely applied in practice. In our study, we utilize Action Design
Research to evaluate how existing methods can be applied in a project that aims
to design a service for predictive costing. Our findings are formalized as a combination of methods and their links. It shows how these methods can be employed
to guide the innovation process. Although the generalizability of the results is
limited through the single case study approach, the proposed combination of
methods provides evidence-based knowledge on Service Systems Engineering,
which is relevant for practitioners and researchers alike.
Keywords: Digital Services, Service Systems Engineering, Action Design
Research, Methodology, Service Innovation
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Introduction

Applying digital technologies for services enable new value propositions and innovative business models. Such digital or smart services thus represent an interesting source
of competitive advantage for many companies. However, companies struggle to design
economically sustainable digital service offers [1]. Due to the complexity of such systems and the uncertainty in the innovation process, experts from various disciplines
have to be involved [2]. Systematic design and development of digital services are
addressed by Service Systems Engineering (SSE). Agile engineering processes for such
services have been proposed, e.g. the DIN SPEC 33453 [3] or Recombinant Service
Systems Engineering [4]. These process models organize the dynamic aspects, e.g. project phases. Concrete methods can be applied to guide the steps required to create
intermediate work products, such as business models, service concepts, or system
architectures. A variety of methods that address the specifics of digital service systems
has become available as a result of recent research.
While the body of knowledge on SSE for digital services is growing, there is little
empirical evidence on their suitability and practical application. To inform future
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research on this topic, we concur with Böhmann et al., who call for evidence-based
design knowledge for SSE [5]. As a recent analysis of 14 smart service projects has
shown, there is a wide variety of methods employed but in none of the investigated
projects, any method specifically design for digital services or smart services was used
[2]. At the same time, several established methods are applied for the engineering of
Smart Service Systems in practice and appear to be suitable for this task [2]. Against
this background, we pose the following research question: How can existing methods
for designing digital service be combined in a real-world scenario?
We consider this research question as timely and relevant, as it is not required to “reinvent the wheel” but identify existing suitable methods and combine them with new
methods specific to digital services. Our research aims to provide insights on both the
suitability of different methods for the task but also their combination.
To address the research question, we apply Action Design Research (ADR) as the
leading paradigm. It describes the systematic learning from the collaboration between
practitioners and researchers in real-world settings to design an artifact. ADR is organized in four stages (1) problem formulation, (2) building, intervention, and evaluation,
(3) reflection and learning, and (4) formalization of learning [6]. As previous research
has shown, ADR is suitable for transferring knowledge for innovation in the practice
[7, 8]. We consider ADR suitable for our research, as it allows us to apply and evaluate
methods in a real-world scenario. The intended outcome is organizational knowledge
of how digital service innovation can be supported by a set of existing methods. This
combination of methods can be considered as the artifact to be designed.
The remainder of this paper is structured as follows: After this introduction, we provide the conceptual foundation, followed by the research approach. The fourth section
covers the case study and project organization. This is followed by a discussion of the
results. The paper closes with a conclusion and an outlook.

2

Conceptual Foundation

Service Systems are a configuration of people, processes, and technology to co-create
value. Digital Service Systems utilize digital technologies such as cloud computing,
big data, and artificial intelligence as fundamental system elements for the provision of
resources, competencies, or value creation. Therefore, value co-creation is mainly
based on data [9]. Furthermore, it should be noted that there is a difference between
digital and smart services [10]. Smart services are therefore considered as a subset of
digital services, as they additionally include the integration of connected objects (smart
products). It should be noted that digital services and smart services are often used
interchangeably, as the stricter distinction has been proposed only recently.
Service Systems Engineering (SSE) [5] refers to the systematic design of Service
Systems and incorporates processes, models, and techniques. Processes for SSE include
the DIN SPEC 33453 [3], Recombinant Service Systems Engineering [4], and Smart
Service Engineering [11]. They mainly provide a set of phases and activities, which
help to structure the overall engineering endeavor. Another set of contributions for SSE
consists of concrete methods that guide individual activities through models, e.g.

Design Thinking for Industrial Services (DETHIS) [12] or the Smart Service Canvas
[13]. To distinguish the four sets of methods, we introduce the categories “digital service specific methods” (DSM), existing “service engineering methods” (SEM),
methods regarding “user-centered design” (UCD), and “general-purpose methods”
(GPM). These categories represented existing methods and practices, which are applied
for different purposes. Methods of the GPM category are the most general ones, e.g.
from social research or general management. UCD methods are used within agile
projects with innovative character to ensure that the resulting products are accepted by
the user. While UCD can be applied to any kind of technical or digital product, service,
or process, SE methods are targeted at the engineering of services. Finally, DSM consider the specifics of digital services, such as data, devices, and analytics.
Based on the insight that a single process model will not be suitable for a large variety
of project settings, the concept of Situational Method Engineering (SME) [14] was
proposed. It aims to flexibly combine various methods to adapt to the development
process depending on the individual situation at the beginning of the project. However,
it requires formal modeling of methods (fragments) and their storage in a method base
to flexible combine them at the beginning of a project. A study by Clarke and O’Connor
has identified eight groups, 44 factors, and 170 sub-factors that influence the selection
of methods [15]. For smart services, there are typically agile approaches employed.
They are less formalized, and the choice of methods is not fixed at the beginning of the
project. Rather, the agile project team continuously review and adapt their way of working, e.g. during “retrospectives”.

3

Preparing the Action Design Research Project

3.1

Problem Formulation

The first step of the ADR approach is problem formulation. Based on the state of the
art, we can identify two problems: (1) DSM are unknown in practice, and (2) existing
process frameworks for SSE may propose a set of methods but do not provide guidance
for their combination. The ADR process can help to solve both aspects of the problem.
DSM can be transferred to the project setting through the researcher, which also fulfills
ADR principle 2: “Theory-ingrained artifact”. For that, a list consisting of 30 methods
was created, which serves as the basis for method selection in each iteration (Table 1).
As indicated in Table 1, the method list is largely based on the methods mentioned
in the appendix of DIN SPEC 33453. Although the DIN SPEC 33453 is aimed at digital
service systems engineering, there were no DSM mentioned. Therefore, we added
DSMs that were cited in the 2020 edition of a textbook on data-driven service engineering and management [16] or recently published at information systems conferences.
Due to the large number of methods proposed by academia, the list cannot be considered exhaustive. However, as the compiled list contains methods for various purposes
in service innovation, we are confident that it is sufficient in a real-world project.

3.2

Introduction of Case

We collaborated with a medium-sized German software company, which we refer to as
ALPHA in this paper. It develops solutions for product cost calculation based on a
common platform. The products are targeted mainly at car manufacturers and their suppliers. To be competitive in the market, the company aims to expand its product range
with a new smart service, known as predictive costing, which supports cost estimation.
If a car manufacturer submits a request for an offer to a supplier, they usually have little
time to deliver a valid offer in terms of costs to the car manufacturer. The planned
service is intended to have a supportive effect on this process. As the innovation project
for the predictive costing service is an instance for this class of problems, it fulfills the
ADR principle 1 “practice-inspired research”. To jointly solve this service innovation
problem in a structured way, i.e. use appropriate methods, is the goal of the project.
Table 1: Overview of considered methods
Type
GPM

UCD

SEM
DSM

Methods
5 Why's [3]
9-P Marketing Mix [3]
ABC-Analysis [3]
Brainstorming [3]
Conjoint-Analysis [3]
Environment Analysis [3]
Expert Interview [17]
How Might We-Questions [3]
Customer Journey [18]
Digital Mock-Up [3]
Low-Resolution Prototyping [3]
Pains & Gains [3]
Customer Journey Mapping [20]
Job Mapping [3]
Information Service Blueprint [21]

Idea-Contest [3]
Interview for Empathy [3]
MoSCoW- Prioritization [3]
Nightmare Competitor [3]
Shadowing [3]
Stakeholder Analysis [3]
Stakeholder Map [3]
SWOT-Analysis [3]
Persona [3]
Prototyping [3]
User Story Mapping [19]
Value Proposition Canvas [3]
Minimum Viable Service [3]
Service Blueprinting [3]
Smart Service Canvas [13]

Long-term support is provided as the partner company is willing to develop a new
smart service. One researcher assumes the role of the action researcher, while
employees of the company are the practitioners. The development process is led by the
action researcher in consultation with the partner company. The selection, application,
and evaluation of these methods were discussed with the second researcher to ensure
state-of-the-art guidance for the project as well as effective learning and reflection. In
conjunction with the knowledge of the practitioners regarding the currently used
technologies and their potentials, the ADR principle 4 “Mutually influential roles” is
addressed. Additionally, this setup represents an inter-organizational collaboration
often found in SSE [22]. Using the set of roles proposed by Anke et al., the company
can be characterized by the “Project Sponsor” role, while the university took over the
“Digital Innovator” role [22].

3.3

Project Setup and Process Model

As an overall project structure, the basic process of DIN SPEC 33453 was chosen,
which describes an agile process with the phases analysis, design, and implementation
[3]. These phases are connected by a decision point and can be conducted in any
sequence [3]. While other process models for designing Digital Service Systems might
be equally suitable, we chose it as we expect it to become more widely known in the
future due to its governance by an established standardization body.
The overall project was conducted from April to June 2020. In line with the agile
approach of DIN SPEC 33453, it was subdivided into iterations to facilitate feedback
and reduce risk. Each iteration begins with the decision on a method that appears
appropriate. For its selection, the iteration objective, and the situational factors (conditions) are considered. For example, the "idea generation" activity of the analysis phase
is characterized by creativity and cooperative knowledge exchange [3]. Workshops are
an organizational format that is suitable for these specific requirements [23] but limits
the set of applicable methods, as not every method for generating ideas can be applied
in a workshop. For generally applicable methods, it needs to be decided on whether
they are suitable for the given context. A qualitative approach is being taken to answer
this question. A method is to be considered "suitable" if it creates results that can be
used in a subsequent iteration. In the next section, the planning, execution, and results
of each iteration will be presented in more detail.
A total of five iterations were conducted to design the predictive costing service.
Iterations I and II are part of the analysis phase of the DIN SPEC process model. After
that, a decision had to be made on whether the service idea will be further pursued.
Following the positive decision, iteration III focused on a more detailed elaboration of
customer demands. The decision after that iteration was to pursue activities of the
design phase. Iterations IV and V are therefore in the design phase, as the established
understanding was used for the development of a service concept. Table 1 provides an
overview of the methods and settings for each iteration.
Table 2: Overview of iterations and applied methods
Iteration Objective
I. Identify Innovation
Potentials
II. Idea Assessment
III. Elaborate Customer
Assumptions
IV. Complete the Value
Proposition
V. Design the Service
Concept

Applied Methods (Type)
- Customer Journey Mapping (SEM)

Setting
Workshop (digital)

- Expert interviews (GPM)
- Smart Service Canvas (DSM)

Meetings (digital)
Workshop (digital)

-

Individual work

Smart Service Canvas (DSM)
How Might We (GPM)
Information Service Blueprint (DSM)
Smart Service Canvas (DSM)

Workshop (digital
& face-to-face)

Subsequently, details of each iteration are provided based on the following structure. It
relates to the “building, intervention, and evaluation” phase of the ADR process:

─ What was the initial situation and objective of the iteration?
─ Which methods were considered and how were they selected?
─ How were they applied and which results did they yield?
Unlike other ADR projects, we did not develop an IT artifact, as a selection and
combination of innovation methods is an organizational artifact. Therefore, ADR
principle 3 (Reciprocal Shaping) did not apply in our study. To address the ADR the
principle 5 “Authentic and concurrent evaluation”, we gathered feedback after each
workshop. Participants were asked (1) if the applied method or parts of it was known
in advance, (2) if the objective were achieved, (3) if the method yielded a meaningful
result that could be used further. Additional feedback was collected on potential
improvements and positive aspects of the method. This fulfills the ADR principle 6
(guided emergence), as it helps to iteratively design the desired artifact. It also helped
us to understand if the introduction of these new methods was rather difficult. After
each iteration, the researcher reflects upon the effects of the applied method, which
addresses the ADR phase “Reflection and Learning”.

4

Application and Evaluation of Methods

4.1

Iteration I: Identify Innovation Potentials

Initial Situation and Objective: The starting point of service development is a rather
unclear idea of a predictive costing smart service. The targeted customer segment as
well as the outgoing customer process are not sufficiently clear to the practitioners at
the beginning of the development. The physical presence of all participants cannot be
assumed, which is why methods and technologies must be used that allow execution
over the Internet. New service ideas are based on known or assumed customer needs.
Within the analysis phase, they can be identified and prioritized [3]. Subsequently, the
service concept can be developed from an understanding of customer problems. Possible methods to tackle this objective are e.g. Interview for Empathy, Expert Interview,
Job Mapping, Customer Journey Mapping, Shadowing, or the Smart Service Canvas.
To speed up the development process, assumptions regarding the customer are made in
the first iteration. Subsequently, the service concept is developed incrementally. Its
realization as a prototype allows the verification of the assumptions of the customer.
Applied Method and Rationale for its Selection: A suitable method is Customer
Journey Mapping (CJM). It helps to describe the service process from a customer point
of view and improve the understanding of customer experience during the use of the
service. Unlike service blueprinting or multilevel service design, or customer experience modeling, the customer process, (“journey”), is considered holistically in customer
journey mapping. Instead of using a General Purpose Modeling Language and focusing
on a service system or a single service provider, a holistic approach is used here [24].
The chosen organizational setting is a workshop, which has been identified as suitable
for the collection and sharing of ideas [23], including CJM [24].

Application of Method and Results: A total of five persons, aged 35 – 45, from
the departments Research & Development (R&D), product management, sales and consulting participated in the workshop. All results were documented by the moderator in
“Draw.io” using a shared screen. In the beginning, the participants were instructed on
the method and its application. After that, a persona was modeled to represent a typical
user of the service. Based on this, the customer journey for the current service process
(AS-IS) is modeled. Using a voting scheme, all workshop participants could identify
customer touchpoints, which were considered particularly positive or negative on the
overall experience, the so-called “moments of truth”. Negative touchpoints represent
potential sources for innovative ideas that improve the customer experience. In the last
step of the workshop, these innovation potentials were jointly identified. After the
workshop, identified innovation potentials were evaluated through a first technical
analysis and a rough estimation of development cost. The workshop resulted in a
definition of a persona with 24 attributes as well as a customer journey with eleven
touchpoints and six moments of truth. All the six moments of truth were identified as
negative influences on customer experience. Based on that, a potential innovation idea
for predictive costing service was identified and documented in the form of a mind map.
Evaluation: The gathered feedback on the iteration was positive, as all participants
stated the workshop achieved its objective, and only one participant said that no
meaningfully usable result was created. 2 of 5 participants stated they had not known
the method used beforehand. Positive feedback was received for structuring the method
introduction using an example before each process step. Improvement potential was
identified regarding time planning. Especially for the task "Model Customer Journey"
participants wanted more time, which was interestingly the part that already took more
time than originally allocated for it.
Reflection and Learning: The noted insufficient time for designing the customer
journey is most likely attributable to the relatively high level of detail of the produced
method artifact. To account for this, it seems reasonable to start with a more general
method, e.g. the customer perspective of the Smart Service Canvas.
4.2

Iteration II: Idea Assessment and Follow-Up Decision

Initial Situation and Objective: The second iteration aims to examine whether identified innovation potentials are promising enough to be pursued further or whether new
ideas must be searched for. To this end, insights into the related problem “carry-over
part analysis”, especially the frequency, are to be required. Carry-over parts are elements, which can be used in multiple products with modification. As other vendors in
the market are already offering solutions for carry-over part analysis, it is important to
understand its relation to the potential new predictive costing service. Generally, suitable methods are e.g. Interview for Empathy or the Expert Interview, “to be” Customer
Journey, and Idea Contest.
Applied Method and Rationale for its Selection: The expert interview is a method
that is suitable for data collection when the knowledge of the expert to be interviewed
appears useful in the design, implementation, or control of problem-solving. The interview attempts to reconstruct (explicit) expert knowledge and to gain useful insight from

this. Characteristics of expert interviews are the thematic focus, the use of technical
terminology, and the communication of all participants at eye level [17].
Application of Method and Results: In total, three interviews were conducted.
Selected experts were two product managers as well as a customer, who is the Head of
Cost Engineering and Order Design of an automotive supplier. The duration of the
interviews was one hour for each product manager and 30 minutes for the customer.
The execution is divided into three phases: preparation, interview, and follow-up. The
preparation aims to make the actual interview as efficient as possible. Specifically, the
interviewer familiarized himself with the topic and elaborated a guideline with relevant
questions. Within the preparatory phase, the questions are forwarded to the interviewee,
so that they can prepare themselves for the interview, too. The interviews are conducted
digitally through the collaboration tool Microsoft Teams. After a short introduction at
the beginning of each interview, the questions sent in advance are answered by the
expert and recorded in writing by the interviewer. After successfully conducting all
three expert interviews, the results are processed and consolidated. Similarities and differences within the answers are identified. This serves as a basis for discussion as to
how the developed innovation potential "equal part analysis" should be pursued.
Evaluation and Learnings: The results and the subsequent discussion helped to
make an informed decision on the follow-up of the innovation potential. In addition to
the decision-making discussion, the expert knowledge collected is useful and valuable
for further service development. Due to the intensive preparation of the appointments,
it was possible to hold technical and efficient discussions. Expert interviews are suitable
for situations in which in-depth knowledge is required and where a common knowledge
base and technical language already exist between the participants.
4.3

Iteration III: Elaborate Customer Assumptions

Initial Situation and Objective: According to DIN SPEC 33453, the identification of
innovation potentials is followed by the structured elaboration of customer assumptions
regarding the innovation potential. In this step, it is important to understand what the
customer is doing, what goals he pursues, and which circumstances are inhibiting or
promoting, e.g. with Shadowing or the Smart Service Canvas. Ideally, this is done in
collaboration with potential customers. Due to external influences, this was not possible
for this iteration. The availability of the company's employees, as well as the willingness of customers to spend time on this task, was low due to other priorities (mainly
caused by the COVID-19 pandemic). To create high-quality results, this iteration is
based on the employees with high customer contact, as they are available for a sufficiently long period. Meetings and workshops could still only be held online.
Applied Method and Rationale for its Selection: The first workshop shows that a
less straightforward and more interactive method should be chosen. A structured yet
flexible approach for the analysis, development, and description of smart services is the
Smart Service Canvas (SSC) [13]. It builds on the Value Proposition Canvas (VPC)
[19] and extends it with smart service specific aspects, which classifies it as DSM. The
SSC is organized into the value perspective, the customer perspective, the ecosystem

perspective, and the fit between these perspectives (see Figure 1). As one of these perspectives focuses on the customer, this section of the SSC should serve as the basis for
the workshop. The customer view is based on the customer profile of the VPC and
includes the fields Customer Routines and Jobs, Customer Pains, and Customer Gains.
These are supplemented by the fields Context of Customer Tasks and Contextual Things
and Data. A customer view is recommended for each customer segment to be considered [13]. We expect the SSC to support gaining a structured understanding of the
customer and elaborate on the service using the other perspectives at a later stage.
Application of Method and Results: To prevent the timing problems that occurred
in the first workshop (Iteration 1), the time-boxing technique was applied in this iteration. Time-boxing was originally applied in agile software development to restrict the
available amount of time for a task. This should lead to a selection of the most important
tasks, which fit in the defined time box and thus lead to an improvement in software
quality [25]. In our case, two workshops were planned with three slots of 40 minutes
each to address the modeling of aspects persona, Customer Gains, Customer Routines
and Jobs, Customer Pains, Context of Routines and Jobs, Contextual Things and Data.
The workshop was conducted using Microsoft Teams and all results were continuously
documented in a shared “Draw.io” document. The four participants were aged 35 – 45
and worked in the departments R&D, product management and sales. The result of the
workshop is another persona with 22 attributes. The SSC customer perspective could
be filled with 13 entries for Customer Gains, 11 for Customer Jobs, 19 for Customer
Pains, 12 for Context of Customer Jobs, and 10 for Contextual Things and Data.

Figure 1: Smart Service Canvas [13]

Evaluation and Learnings: The creation of the persona was significantly faster than
in the first workshop. According to the principle of time-boxing, the gained time was
transferred to the task modeling of Customer Gains. Due to the economic situation of
the company, fewer people took part in the second workshop day. This resulted in a
lower communication effort, which saved time that was added to the discussion on
Contextual Things and Data. The classification of Customer Gains and Jobs/Routines
resulting from the literature proved to be difficult and not clear-cut. For this reason, this

differentiation was dropped in the second workshop. It was also found that many Customer Gains are mutually dependent. The Contextual Things and Data field received
special attention within the workshop, with a focus on the area of data.
The feedback of the workshop participants shows that the method performed was
either not known among the participants or was not known in the smart service-specific
form. The objective of the workshop has been achieved and the result has been evaluated as reusable. On the positive side, an increase in the participants' understanding was
recognized. The structure of the workshop and the time organization was also positively
noted. For even more efficient meetings of this kind, a stronger usage of an example
scenario was asked for. The customer's perspective of the SSC can be used when an
identified customer segment must be investigated. It is important to limit customer
activities, which are to be considered within the SSC. Therefore, the method is not suitable for an exploratory approach. However, in the initial phase of service engineering,
the open design of the SSC reveals strengths through its flexibility.
4.4

Iteration IV: Complete the Value Proposition

Initial Situation and Objective: The results of the first two workshops in Iteration I
and Iteration III were able to provide a comprehensive understanding of the customer.
Based on these findings, the first thoughts on the actual service offer are now being
made. The goal of this iteration is to formulate the service's value proposition. This
value proposition should be the basis for the initial design of the service concept. The
service concept in turn should be sufficient as a basis for an initial prototype.
Applied Method and Rationale for its Selection: In this iteration, we focused on
the value perspective and the ecosystem perspective of the SSC. For that, a basic idea
of the service is required first. Due to holidays, short-time work, and pandemic-related
restrictions, a workshop-format implementation was infeasible for the targeted time
frame of this iteration. Therefore, we needed a flexible method that supports creativity
in service development. One of them is to ask result-oriented questions, the so-called
“How Might We”-questions. They aim to trigger creative solution approaches for relevant customer problems [3]. This approach is based on two assumptions: Firstly, a
general common understanding has been already established so that this step can be
carried out individually and does not necessarily require the organizational framework
of a workshop. Secondly, the value perspective can be filled with the help of resultoriented questions. The relevant fields are Smart Service, Create Value, Solve Problems, Analytical Capabilities, and Data [13]. The ecosystem view describes the digital
platform and technical infrastructure that underlies the smart service. The technical
infrastructure includes, for example, the necessary hardware for power supply, but also
the required network connection. The digital platform encompasses the ecosystem on
which the smart service is based [13].
Application of Method and Results: The basis for the creation of the “How Might
We”-questions are the customer problems of the SSC's customer perspective. At first,
a thematic clustering of the problems is carried out here. Subsequently, the corresponding questions are derived from it. The preparation of the questions is iterative, to
ensure that they are neither too broad nor too narrow for the required level of creative

freedom. The questions were sent to each participant and answered individually. An
individual discussion of the answers takes place after that. The result of this iteration
first thoughts on the design of the new smart service. It also provided a reason to discuss
the differentiation with the competition. It was also determined that the original service
positioning had to be modified: Instead of a general similar part service, the focus shifts
towards target price offerings, i.e. a specific form in the preparation of quotations.
Evaluation and Learnings: The method used by the “How Might We”-questions is
well suited as a creative solution-oriented introduction. The value perspective of the
SSC helped to thematically structure the answers. Individual elaboration seems to be
possible if a common understanding of the topic has been established in advance. The
integration of an initial definition question ensured that all participants had considered
the content of the same topic. This increases the response quality and enables the combination of individual solution proposals. However, the high flexibility must be paid
for through high effort in the preparation of the questions, as well as in the follow-up
through individual discussions and the evaluation of the answers.
4.5

Iteration V: Design the Service Concept

Initial Situation and Objective: The goal of this iteration is to create a service concept
in a structured form. The quality of the result should be sufficient for the creation of an
initial simple prototype. Initial considerations from previous iterations are to be incorporated into the concept creation. Based on the results, the value perspective of the SSC
is to be refined. To tackle these objectives potential methods are e.g. Job Mapping,
Digital Mock-up, Paper Prototyping, and (Information) Service Blueprinting.
Applied Method and Rationale for its Selection: Service Blueprints are structured
visual descriptions of a service delivery process [26]. It allows the separation of tasks
performed by the customer and backstage activities. Information Service Blueprint
(ISB) is a variant of Service Blueprints for Information Intensive Services (IIS) [21].
The ISB is structured in a matrix of layers and phases, to which the individual actions
are assigned. The default structure of the ISB comprises the seven rows Customer Action, Information, Information Delivery System (IDS), Information Production System
(IPS), and Partners. The IDS and IPS rows are divided into Information and Communication Systems (ICT Systems) and Roles of Employees. This is completed by the
horizontal grouping of activities into the seven phases of objective attainment in an IIS
process: Define, Prepare, Execute, Monitor, Modify, and Conclude [21]. The first row
of the ISB default structure lists the customer's activities, while the second row describes the information content. The rows IDS and IPS shows which roles of the employees, respectively of the ICT systems, participate in the generation and provision of
the information. The bottom row represents the partners of the provider network that
may be involved in the service process [21]. It is highly recommended to customize the
structure of the ISB according to individual needs and the intended scope.
Application of Method and Results: The workshop is carried out on two dates with
the partial physical presence of the participants. Two employees of the R&D department and one member of the company's product management department are involved.
As a starting point, an overview of the Service Blueprint method is given, followed by

the ISB. The workshop is organized in three phases according to the ISB design
approach: Customization, Blueprinting, and Analysis. In phase one, a customized ISB
is created, which is used to design the target service. Depending on the purpose, the
default structure of the ISB can be adjusted by deleting, reworking, splitting,
consolidating, or extending the rows. The initial step in phase one is to define the scope
of service blueprinting. Here, the related customer segment and the participants of the
design process are determined. Step two adjusts the rows of the ISB. The IIS is drafted
in phase two. All components of the previously defined ISB are traversed row by row.
The exact sequence of the rows to be traversed can be varied, provided that the
customer-oriented perspective is valued. Finally, for this phase, the ISB is divided into
the individual columns that categorize the service process. The third and final phase
involves the analysis of the designed IIS. First, the Service Blueprint is thoroughly
reviewed to ensure that no important points are missing. The final step is to look for
ways to improve the design. If necessary, a further breakdown of customer actions or
customer information may also be carried out beyond phase three [21]. The completed
ISB for the predictive costing service is shown in Figure 2. It shows the ISB in the
adapted version, as it was used in the workshop. The rows Customer Actions,
Information, and ICT Systems were adopted from the default structure. For the optimal
mapping of the Predictive Costing process, the rows Algorithm, Data Location, as well
as Internal and External Data Provider were introduced. They emphasize the data-heavy
nature of the service design developed in this workshop. After the workshop, the
existing contents of the SSC value perspective were refined. The discussed findings and
the developed service concept from the ISB workshop are incorporated. The result is a
further elaborated value proposition of the service.

Figure 2: Workshop Artefact "Information Service Blueprint" (own depiction)

Evaluation: A structured, comprehensive service design was successfully developed
in two workshop appointments. In the beginning, the high degree of abstraction of the
method, as well as the high flexibility, was perceived as challenging. However, this was
successfully addressed with an iterative approach. Like the CJM method, ISB is
particularly suitable for “happy path”-representations. The results of the SSC were a
useful basis for the work on this task. By dividing the service process into seven phases,
we discovered new customer steps that were not considered before. The ISB helps to
discuss specific details of the service, as it shows how individual steps and the various
systems interact with each other. Through the discussion within the workshop, also a
new customer segment for the service was identified. The first result, classified as a
"convincing first draft", can be transferred to a Paper Prototype in a further step. It may
also be useful for a discussion with customers.
Reflection and Learning: After several iterations, the SSC proves to be a viable
tool to keep an overview and consecutively enhance the service while also keeping in
check, that the value proposition aligns with the customer needs in the end.
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Discussion and Formalization of Learning

The overall project can be considered as a success, as a useful service concept was
collaboratively developed within the Action Design Research approach. Several artifacts were created, which represent a growing understanding and advancement in the
development of a new service. Our research yielded the following findings:
1. All identified tasks could be supported with a method from our pre-compiled list,
which contained DSM, SEM, UCD, and GPM types of methods.
2. All selected methods were found to be suitable as they created useful results that
could be further elaborated and reused in subsequent iterations.
3. The combination of methods is not only possible but also particularly useful. It
turned out that they helped to provide structure and guidance for the service innovation project, e.g. through different perspectives and levels of detail.
However, the variety of methods poses a high demand on the competence of project
participants. DSM were not known to most practitioners, which underlines the findings
by Wolf et al [1] and Anke et al [2]. Even more established methods like Customer
Journey Mapping required an introduction to the participants. Being aware of a certain
method and its purpose, however, is not enough. We found that many details needed to
be taken care of to apply the selected methods effectively.
Besides the practically relevant result, the learning regarding the research question
must be considered. In phase four of the ADR method, the learning should be
formalized. For that, the ADR principle 7 “generalized outcomes” needs to be applied.
The main result of our study is a selection of methods and their combination to support
the systematic design of a new digital service. For that, we (1) extracted the chosen
methods used in the project, (2) identified and labeled the output of each applied
method, and (3) connected the methods based on their input-output-relation. A visual
representation of the method combination is shown in Figure 3.

Starting from an initial service idea, the methods on the right-hand side are focused on
advancing the understanding of the customer and its problems. These are the input for
the customer perspective of the Smart Service Canvas. The link to the value proposition
is achieved using the “How might we?”-method. A detailed service concept for the
developed value proposition can then be elaborated using the Information Service
Blueprint, as shown on the left-hand side of the figure. It has also helped to improve
the value proposition, as indicated by the dotted arrow. The figure indicates the central
role of the Smart Service Canvas for the innovation process, as it combines the customer
view with the value proposition view.

Figure 3: The proposed combination of methods for iterative service innovation

Concerning the underlying DIN SPEC 33453 reference process model, we found that
the first three steps are related to “Analysis” phase activities, while steps 4 and 5 are
part of “Design” activities. None of the methods contribute to the “Implementation”
phase, as it was not within the scope of the ADR project in this study. However, we
would like to highlight that the proposed combination of methods is not limited to projects using the DIN SPEC 33453 process model.
The result shows a combination of existing methods for digital service innovation,
which was successfully applied in a real-world project. We assume, that this specific
case is a representation of a digital service according to Heuermann, Duin, et al. [27].
It should be noted that the proposed combination is neither claimed to be the best nor
the only one. However, we assume that it is applicable to similar innovation projects,
as the selected methods are designed for these tasks. Furthermore, the input-outputrelationships between the proposed combination of methods are not specific to the
concrete case in our study. Practitioners might use it as a starting point, especially if the
methodological competence in an organization is low. It might also help to stimulate
discussion about method combinations for both practitioners and researchers alike.

The results of our study are subject to limitations. ADR, as a research paradigm, is
inherently subjective, i.e. a different researcher might have selected different methods
and/or applied them slightly differently. Also, the competence and knowledge of
methods and their application highly depends on the individual. This is amplified by
the application to only a single case. Finally, the underlying list of 30 methods in total
was not exhaustive. Other researchers might have known different methods. Due to the
many factors that influence the suitability of methods in a concrete situation, our results
should be considered as an illustrative yet thoroughly conducted example. Finally, the
project took place during the COVID-19 virus pandemic. Therefore, most settings had
to be digital rather than face-to-face meetings. This imposed further restrictions on the
selection of methods, as not all methods are suitable for digital settings. However, as
remote work is a widely used way of collaborating, this is setting is not exceptional.
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Conclusion

This study sheds light on the application of multiple SSE methods in a real-world project and thus helps to understand how these methods are used together to develop new
digital services. It shows how methods are combined and how synergy effects are used.
These are DSM, such as Smart Service Canvas, and SEM, such as the Customer Journey Map, but also GPM such as the Expert Interview. The special circumstances of the
case study also show that medium-sized companies with scarce resources can successfully develop digital services using new methods. The exchange between science and
practice was organized efficiently through the structure provided by ADR, which makes
the use of this approach for future innovation projects promising [7].
The contributions of this study are as follows: First, we showed how existing methods for SSE can be applied in practice and evaluated their suitability for the task. We
provided rationales for the selection of methods, described their application, and created results. Second, we critically reflected on the challenges and pitfalls that occurred
during the usage of chosen methods. Third, we showed how the results of the applied
method can be used for other methods in a later iteration. The link between inputs and
outputs of methods is the basis for a combination of methods in a meaningful way. The
work also helped to gain new insights into the methods used, e.g., Customer Journey
Mapping was carried out in its entirety. Unlike the study by Senderek et al. [11], it was
applied to a complex customer process. The Smart Service Canvas from Pöppelbuß and
Durst [13] proved to be a helpful framework for structuring the development work
across multiple iterations. The application of the Information Service Blueprinting [9]
provides another example of a customized ISB, which can be used as an additional
source of inspiration. Finally, our results indicate a set of methods that actors with the
“Digital Innovator” role could use to facilitate the creation of new service ideas [22].
From our results in the investigated project, the following conclusions can be drawn:
• There was no lack of methods for the tasks at hand, but a lack of awareness for their
existence and competence for their application. Hence, the focus should be on the
transfer of existing methods to practice, rather than on the development of new ones.
This appears to be inconsistent with a study that found that existing methods do not

cover all phases and perspectives in SSE for smart services [28]. However, it is not
contradictory as they evaluated the suitability of methods regarding smart service
characteristics, while we focused on the innovation stage of a single case in practice.
• The combination of methods is helpful to coordinate work in digital service innovation projects, but as of now, there is little guidance on how to combine which
methods. Therefore, future research should focus on the potential links between
existing methods, e.g. through input/output-relationships.
• High flexibility in selection and combination of methods is needed to cater to
different types of tasks, settings, and competencies. Thus, better means for descriptions of such settings are needed, e.g. through taxonomies of services, innovation
patterns, and skillsets. Furthermore, there are no criteria to evaluate these combinations, e.g. regarding their suitability to a concrete setting. Some of the concepts from
SME might be useful but should probably be less formal.
Overall, the results of this research provide an example for further advancing empirically grounded knowledge on SSE. Due to the high relevance for practice, this topic
offers opportunities for collaboration between academics and practitioners.
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